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is equal to that of an electron, and there are numerous indica-
tions that such is usually the case, the electric atomic weight is,
if we neglect the mass of the electron compared with that of
the atoms, equal to the chemical atomic or molecular weight of
the ions. In any event, even if the charge is a multiple of <?,
the electric atomic weight is, to the same close approximation,
equal to the chemical equivalent weight (in terms of O = 16)
of the same ion in electrolysis. Thus the determination of
e/m or M is of the utmost importance if we wish to discover
the structure of the ions in question.

The first experiments to measure these quantities for the
positive ions from hot bodies were made by Sir J. J. Thomson l
who used the method of crossed electric and magnetic fields
described on p. 8, If ^is the distance between the wire and
the receiving plate, H the magnetic intensity, and V the dif-
ference of potential just necessary to drag the ions across in
the presence of the magnetic field, then

elm = 2V/JHW ....    (3)

This formula applies2 even if the electric field is not uniform,
a point not brought out in our earlier discussion. It assumes,
however, that the ions set out with negligible velocities, and
this is not quite correct The experiments were made with
wires of iron and platinum which had been heated for a long
time in a vacuum. It was found that the behaviour of the
currents in a magnetic field was very capricious. In some
cases the thermionic current was unaffected by a magnetic field
of 19,000 gausses. When the currents were sensitive to the
magnetic field Thomson3 describes the phenomena occurring as
follows : " When the potential difference between the hot metal
and the plate connected with the electrometer was small, say
3 or 4 volts, the leak was very nearly stopped by the magnetic
field ; with a potential difference of 10 volts the leak was reduced
by the magnetic field to about one-quarter of its original value,
the effect of the magnetic force upon the leak diminished as

1" Conduction of Electricity through Gases," 2nd edition, pp. 145, 217
(Cambridge, 1906).

2 Thomson, loc. cit, p. 219.
8Loc. cit., p. 220. (1909).
